In this study, we introduce a novel modified synthetic evaluation method (M-TOPSIS) based on the concept of original TOPSIS and calculate the distance between the alternatives and 'optimized ideal reference point' in the D + D − -plane. It could avoid rank reversals and solve the problem on evaluation failure that often occurs in original TOPSIS, so we believe that the mechanism of M-TOPSIS is more reasonable. Furthermore, the M-TOPSIS method is simple in both concept and calculation procedures.
Introduction
Synthetic evaluation method is considered as a multi-variable synthetic evaluation and multiple-criteria decision-making (MCDM) method. Synthetic evaluation collects all the factors with related historical information, processes the information on the basis of their internal relationship, designs a proper evaluation model by the method of Mathematical Statistics or Biomathematics and finally judges the evaluated subjects with proper sequence order [1] .
TOPSIS is an evaluation method that is often used to solve MCDM problems [2, 3] .
It has a number of applications [4, 5] in practice, such as comparison of company performances, financial ratio performance within a specific industry and financial investment in advanced manufacturing systems, etc. However, there are also some limits to it. So far, the work on how to improve original TOPSIS method has mainly emphasized on improving the weight to sensitize the R value [6, 7] . Besides, there has also been improvement on formula of the R value, such as the 'Miqiezhi' method [8] . Because of the complexity of evaluation problems, a better and simpler method is required to understand the inherent relationship between the R value and alternative evaluation. In this report, a novel, modified TOPSIS (M-TOPSIS) method is described as a process of calculating the distance between the alternatives and the reference points in the D + D − -plane and constructing the R value to evaluate quality of alternative.
TOPSIS method
The idea of TOPSIS can be expressed in a series of steps:
1. All the original criteria receive tendency treatment. We usually transform the cost criteria into benefit criteria, which is shown in detail as follos; (i) the reciprocal ratio method (X ij = 1/X ij ) refers to the absolute criteria;
(ii) the difference method (X ij = 1 − X ij ), refers to the relative criteria.
After tendency treatment, construct a matrix
2. Calculate the normalized decision matrix A. The normalized value a ij is calculated as
3. Determine the positive ideal and negative ideal solution from the matrix A.
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Similarly, the separation from the negative ideal solution is given as
5. For each alternative, calculate the ratio R i as
6. Rank alternatives in increasing order according to the ratio value of R i in step 5.
M-TOPSIS method
In M-TOPSIS, the positive ideal solution (D The procedures of M-TOPSIS can be expressed in a series of steps:
1 to 4 are same as step 1-4 of to TOPSIS Method.
Establish the
as the 'optimized ideal reference point' (Fig. 1) . Calculate the distance from each alternative to point A.
6. Rank the preference order. For ranking x using R i , we can rank R i in increasing order. If there are two alternatives x a and x b , R a = R b (a = b) (Fig. 1) ,
calculate R i by formula 3.2 and choose the better one with the smaller R i
value.
4 Numerical analysis Case 1. Synthetic evaluation on the health supervision quality of ten different areas' public health system according to seven criteria: archive setting rate, certificate getting rate, supervision rate, monitoring rate, health examination rate, emigration rate and training rate ( Table 1) .
The MATLAB program was used to solve this problem and the results are shown as Table 2 . Comparing with TOPSIS, the main difference is the order of x 8 .x 8 , which was ranked as the third and ranked before the x 3 and x 7 by TOPSIS, was ranked as the fifth and after x 3 and x 7 by the M-TOPSIS method. From the data of Table 1 , we found that the monitoring rate of x 8 is 0.4, which is closed to the minimum (0.3) and x 3 /x 8 is 25.8.
It affected the quality of x 8 in MCDM to a considerable degree. So it is obvious that the evaluation result of M-TOPSIS is more reasonable (Fig. 2) .
Case 2. Synthetic evaluation on the quality of students after evaluating them by a 10-marks system and weight (mark1: mark2: mark3 = 03:0.5:0.2). Three students whose marks were: X 1 = (7, 8, 8 ), X 2 = (8, 7, 9), X 3 = (6, 9, 7) were chosen. We used M-TOPSIS and TOPSIS to rank and choose the better one. If a student X 4 = (3, 4, 3) was added to the evaluation system, we ranked them again.
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Discussion
TOPSIS is a multiple-criteria method to evaluate alternatives based upon the minimization of the distance from the positive ideal solution and maximization of distance from the negative ideal solution [9, 10] , which is processed by value of R in formula 2.7. On the other hand, the idea of M-TOPSIS method is to calculate distance R from formula 3.1.
As a result, we can determine the ranking order of all alternatives more reasonably. The reasons are described as follows:
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1. There are rank reversals during evaluation (case 2) using TOPSIS, but they can be avoided while using M-TOPSIS. was far from line AC. x 8 was thought to be superior to x 3 by TOPSIS, but x 3 was thought to be superior to x 8 by M-TOPSIS (Fig. 2) . We believe that the latter is more reasonable because the ranking order of alternatives was determined by their distances to 'optimized ideal reference point'
Using TOPSIS, when
). Formula 3.1 is more accurate than formula 2.7 mathematically. It is also move obvious geometrically.
In conclusion, M-TOPSIS is a novel method sourcing from TOPSIS. It can solve the problems of TOPSIS such as rank reversals and evaluation failure when alternatives are symmetrical, so we believe that the mechanism of M-TOPSIS is more reasonable.
A Appendix
The MATLAB program comparing 'M-TOPSIS method' and TOPSIS Clear % Case. 1 n = 10; % the number of evaluated alternatives m = 7; % the number of evaluated criteria %-end-
